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(54) SEMICONDUCTOR DEVICE 

(57) Abstract: 

PURPOSE: To facilitate mounting onto a printed board by 
arranging lands, in grid array, on a flexible resin board 
except a device hole thereby setting a wider interval 
between outer terminals for predetermined pin count and 
package size. 

CONSTITUTION: A flexible resin board 2, e.g. a polyimide 
board, having a central device hole 2a is provided, on the 
surface thereof, with a copper foil wiring lead 3. The wiring 
lead 3 comprises a part projecting into the device hole 2a, 
i.e., an inner lead 3a, to be connected with a semiconductor 
chip 1 and a wider land 3b on the opposite side. The lands 
3b are arranged in grid array and a bum 5 bonded with a 
solder ball is formed on each land 3b. Upper surface of the 
semiconductor chip and the rear surface thereof except the 
lands 3b are coated with insulating resin 4, 6. This structure 
produces a moisture resistant BGA type semiconductor 
with high mass productivity at low cost without requiring the 
through hole plating process or the like. 
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[BWJ WiSHfeWflK, ffinxhT% b*»*«ffitt© 

■f4^flis=s 2 , -ssimmmsiRim i £ if±ic» w & n 

- K3 fcSr^-t*^— ^-vUri:, ««aS^F- 1 a *«Kf 

«M - u - Kic««ia tifc***^ y ^ i > 4>fc < 

6ifcfitf8fBg4 =yy K3 b±lcjg#a*ifcaMMk*> 
75 i:, ^> K3 b#=fW**-;i,2 agflP 
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1 

[*&fMf#©*SH] 

mSSB^^IWa^ - 'J - Fiesta y 

>pti. < £ ^mm^m^ v ^(Dnm^mmm 

z> £ £*Ktm*stmmf®&m<!>m 2 £®_t &*§-©;? 

SK««*Si*jLttflll4u 

ttffa5>K±lc^j*S*ifc*Wlkrt>7 p 4:, ttf 
8B5 > K # Ml B-r A -f X * - ;HW PS £ Rfc ^ T iffl B^SI 

[ft#«2] lfflBfsfih«ffi««tf»*aJK:, KnaBSWU- 

k® «fc y m < fr^msmw&i y •?a>9&R& «k u ffiv* # 

it^jSaJfe^-r S 3 a £#$fc4; ■* Sft ** 1 ICSH«©^ 

[ft** 3 ] t^fla^^IfctfBl^i^®m^c^3v^TB^^SH^ 

-rsw** i {csa^ro^fls^e. 
[ft** 4 ] itfia-f - - y * -v y r ©be^ y - f©t&& 

T v * * £ 4: £#« 4: "T S »#3t l IC|B*&© *i»fM6«. 
[ft** 5 ] SffiB^#i*^ <y :/©«*£?•© JBtftiB £ 

[ft** 6 ] rnmmm y - k t saia^^^^ ^ 7©m 

#^4l"rsft** 1 lciB*&©¥«£fcgi»= 
[ft** 7] ffrKrW s>:7 

ft#* 1 tc|B*©^#^g= 

[ft** s ] tfffa*jfi^ja« t i!HB*«tt a > ^© 
©^©fls a &^-r & r i: £#^4:-r.5f#** 2 izmm 

[0 0 0 1] 

f-^-r'JT (Tape Carrier) S^V^BAG (Ball 
Grid Array ) #&©¥#*BR»fcW , *"S *©•*?»<&• 
[0 0 0 2] 

ft 5 4: 4: fclc-£©atWS/Jvffca«Stl«> &*i£©K:fliv\ ¥ 
fltoti, QFP (Quad FlatPackage ) S©S1lt?tt> 
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0. 6 5mme>y^f>0. 5 mmfcfy ^-/\£SS/Jn3 
tl, cSe-tCO. 4 mmt°^^-©t)©^ig|'fb$tLTV^ 
5. 

[0 0 0 3] b^U fi»M*iS«#3 0 0-4 0 0tf> 
JSLhlcfco"C<S4:, ¥#^g©^£*£<b&^ 

t*mtc*r/S'tsfcii, se»icy-Ktry^. y-FiPi 
(y-F©¥fi , K) ©w«, yy^MS*©^ 

10 fflSffi^J»S^©^II^&. JSttTfttO. 3mm^>y 
*©»&&*ffii$(c56cJ£ bTtetBffifif < HiS-t 6 i £ it 
ffl*n?**4:S;rrCHS. 
[0 0 0 4] fiT», QFP<D£$lZrty>r-*?MiaM 

>&@HS't-6PGA (Pin Grid Array) ^LGA (Lang 
Grid Array ) £m*ft&rtv*-&W&ifi&?BZ1n'& 

J: o (C bT^SttS: fiLkS-efc^-y 

y «3t*«iKB a frmmit £ tit v a & . 

20 [ 0 0 0 5 ] 0 6 ttt£3R©ifs*f«6«©WT®BIT»S. 
[0 0 0 6] H6©¥#fl3£W*BGA4:«Ptf;iX£ ! &© 
T% #9 * X#* 7 ©fffi&SSMaStiltf/'f y ^ - 2^ 

S*4:LTffl^^&tlSo -r&;fcl5, ^^^^ltt^ 

[0 0 0 7] ^9^X3K*2/S&R7±tCtt«3«y-F8 

yy v FT^-Y±^cs^s$tlrv^€. 0 fi^if©siRy 

- F8 £^y F4;ttx;i/-3^-;i/9 Sr^UTSSRatiT 
30 sy, #5>F±icii¥H^;^e>&£A>:7 5 2>w 

^$^lTv^So **^y^ , i©««/ , «y Fi 4: SitKy 

- Y&mtAuMmmfrbte&iSy'rjy'fyJ- 3 ? 1 1 

Wih^Bi4 ic i ystLtatiT^&o 

[0 0 0 8] ifflBGASfiftiltii, TOWfc^ 

&*ir%», br>iarans (A^-^mug) &jA<-ts^4: 

3^T?S, I^S±Tf©AfflS:««'r*i4:ai<T?S6. 

40 [0 0 0 9] <fcfe, iffllfDBGAafiftiSlt M 
^.tf*a4fff«5, 2 16, 2 7 8-9«iW»«lCj:*;^ 
^I4:^oTV^5 <> 
[0 0 10] 

[«9i*i«»»bJ:-5 4i't<5S«H3 _hi£ b fcflfeK© B G A 

^oTv^Sfe*, S«4:f*jh»fll4:©«am3WB<» M 
jtli^SMKKSffi^T^PCT (Pressure Cooker 
Test) KJ:5iftlBffi©Kirc, **5XX3tf^i/4:1lffll4: 

<D9m& bikfttim a b a v * 4: v ^ e> ^^^^> y > a & &c 

50 ^^y^sWSISatiS^^xsK^S/J&lgefl:*)!! 
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WSffifr e> ©*#«A S:S W« < IHffitt #<£v ^ fcft, * 
*#§6«©tt*WBHlc*J» S SWT L * o £ v * e> I8HB# 

[0011] lif, ;i7^r-ySfii:lt^7XX!j( 

fcfcy. Wy«M*KH#Kje3ftTU*-i. 

[0 0 12] f£&©BGA^^#^MT*te, ^ 

[0 0 13] *mm$±ft<D£JZfr/utffrTte£tlt=.*j 
©T\ «8M$#SK, l&n*hX\ Ufrtftg'K©^ 

[0 0 14] 

0>, #36 « tt tfrfctc^ >f * * - p a ft fc-BHSMt 

ft> -Sg^MfB^A-r^^-^WtCggffiLT-f 'J 
- KC S ft-gPtc 5 > F ftT ^ & BIl» 'J - F 

u - Kjcj»«aftfe^##^y •?£. 'p&< h*>mm* 

IW£«Hlli«©lB2±iB±©i©-<0lSaK:«ai , t6isfih 

mmt. iwB9>F±ic««aftfc#«ffi^>^'4:, & 

HtfIB^[4HfBI»^Ji(C^U >y FT WftCSWaftT 

[0 0 15] #«lfittliHBisfJh*tfffi*i<tf*iJtC, 
mflESH^ U - KIM: K < ^o|fff3#«'[4^' > :/©$&# 

[0 0 16] *fe, ^JSIIItta^ffilcas^TtWB^- 

»t * is a & tut 3#«tt^ y^&w&^ztzw&t-f 

#©ifiSS«:^ , *-<&£££4*«fcT&. 

[0017] ^wttitfiH-^-^^urcoffiai 

[ooi8] #»wttiwa^»#^y^©««a» 

j-oi&f&m £ RMMoymmmm±mm & & at m a ft t 

[0019] 3fc»wtt«riBBSWu- K^tJaa^* 

[0 0 2 0] #^teffffB^Wx*-;i,©tfn;: 
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[0 0 2 1] #5§0^ttBuSB*^Sa^BtfSB^«'ffi 
[0 0 2 2] 

[0 0 2 3] (l) A°^>r-^a«i:UT, £«&3 u 
-f 1 **/l/#^©=*ir y T^-^fctejai/Tifcy, 

10 T% BGASI^f^BISSrSfflfflC-rs. (2) g£fC5SSt 
Lfc^T&6TCP^&tSJ£*©**»W!LTSii 
■TSifc^TfS, ttgft^^-eilgB (1) ©fl^ffitC 

[0 0 2 4] #»W»c«fc64 s #f^BHitt 5 E--n/K 
•v u r©BB»u - Fw^jasft-c^fcv*®®*^** 
>r x * - )i & *e - ;i/ k«ihc r«a u a e> »cBffi» u - 

20 >KJtlCA>^S:^Ufc*)ffl-C*6©Tf, (3) 

ft* >v * * - ;b K«ffllic ± »j ^^{c^st- £ z. £ ff-e 
S-S©T-> BfittSr|fiJ±a-&*. (4) #5§^fc 

Sr*©B9iZlS8aJifi«*Tf*S-fflJSSfc4jaiaftTV%<5© 
T% flS©*|«*fS:ffl^6ifc«!<WttS:a[«'r6ri:*« 
T?S, -€-©lR«tt**T»&*. *fe, ^©^-^mBI 
j: y T* $>s^«>^©n^^^-y^^ : bSi«t- 

s 0 (5) m±m^ te-nvwrn) 

^»fe^fifc't**Sfi«l-J:fttf i l 5 ffl-'^>^ , ©ili!l*ai 
30 ft&R&it-rS,, ftot, i©IS««fCj:ft^ 

±©««i:5>K4:©IBItS»fje©fflfcfit**^si:i:*i 

fc, m«ia©^a- h&P*ihf §©t% «jse©i«v^ 
Stf Bf|g(c«:s. ( 6 ) m^fiUiH^s&fie^jgSr * y 

So 

[0 0 2 5] 

[0 0 2 6] HI li#»IBJCfr;frS¥»ffcg«©IB 1 SI 

jfi«©*is«ias:»9i , r-BHT*»y, (a) tt^uEa, 
40 (b) immm. (c) i*«isH"e»s B 

[0027] Hifc^*r»nafi«ictev^T» #y-f< 

PSftTVNSnl^'l4^Bg»^2©S®lC, 

iH^y - F3 y r^v-ir-yiss 

ilbTMV^e>ftSo SK*y- K3©tV*>T X^-;b2 a 

^^©^ffigPtt'f y- F3 a taftrasy. * 

fc, MB 'J - F 3 tt>f >t-V-K3a ©H*fM©3^ 
W, *fett-t©Jfeef»CfeV^Tflfi©W^«fc yffilKKiaftfc 

5> F3 b £;£LT^£„ ^> F3 btt^y v K7H 
50 ^tcIBSaftTV>S (01 (c) #M) . 
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[0028] v i a, =e-)i mmx&zm 

8M£«HI3S«2©BaiU- K©7BfftS4xTV*ftvMB«:IH 
MM-e it. z. <DM±mm 4 ©ffijKic j: y e> *i 

■easy, ffimi&z<Dmm a zmm?zzt:te<. w* 

ftHtire^-^r^ U T©3^R&iktf«rtBi:ftoT^ 

>y ^ 1 <D9tf&¥- 1 a £W U — F 3 

[0 0 2 9] SiS»y-K3JC«We,*lfc9>K3_h»C 

[0 0 3 0] ^H^tCjc^^-^^y 

$m& 3 w-v- 1 * #;i^5£ («rtiH4 

7-f^/A»c«fSS:tteiSRWK:j:y«3Sfi-**S;) ©**y 
r-r- ^&fflv^T«eta*is*©T*»y, 

(Tape Carrier Pacage ) ttffifc UT«S£Lfc«3iM 

&««*©**^LT§^*s£fc#T?£.&fflT*, » 

[0 0 3 1] ^©iWUlCfc^TW:, yii'E 

- ;i/ KWfli ic«k y ^c«a s m: v > s tt#© b 

G A M^^^^gfCirb^ t T fitt*^± b T ^ « . 

[0 0 3 2] iftM£ttB82«®£M&?©IZ93^ 
a«a#*T««*Sifjh«rai4 (CJ: y KH£#-£*.&*vt 

v^©-e, fl&©i*§ft#&Mv*&iB®ttft<* *©&«» 

mMT*&Z>, i©«ih«fl|4tcj:y^>y5©3 

y^y^-f *»»«-r«ii:jyT»*s©T, ^y>HS 
«±^©»=bsss' , c»6. *fc, QFP^©fffi©«e* 

[0 0 3 3] ^^©^fl^glCfc^Ttt, *S 

gpaSH^v^^yy •/ K7i/-f^t;:gE?rj3*iTv^© 
»-&{c *fc« L T > «, A v>r- X©* 

^tc i***is*mg©rai!ii & «fc y je < a»re s s * ^ tea 

S„ tf>»3 0 0-4 0 0©tfr&lC, A>^5 

ffltf-yf Slmm~l. 5 mmiT*jA< d iltfT?^ 

£±e>{c&y, :?y>hai*^©3gs#«£i:ft<&. & 

^«JS&7-©t:'!;^-S:RI-i:1-**-&ttt, W- 
1M X© A y * - ^ «fc y # < ©fl.a$j6H? & 5lg ffi"T 

[0 0 3 4] 02 Jt*»WKl*»*»6^#ft3S*©jS 2^6 

jfiMrouEieflifiRSrffiiw-rsHTffey, (a) it^ifa 

(b) \t (a) ©II-IIiMLJtWTiS^SHTf**. 

[0 0 3 5] H2»CfcV\T, H 1 ©H 1 HJfeM©^^ 

^gffl b fcffl$# IH^©8P^li|Bl-©#BM#-^^#S tit 
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[0 0 3 6] i©«2|fe86Mfcfev^li, «TiJH£fifHi£ 
tit 2 ©gHUS y - F 3 ©7£J&£ *lT V^ft ^® 5*f 
ih«fHS4 tf, BT^ffi^fBIS® 2©rai«K:a3^T£©iaiW 

feiSSATiswy - K©^iaa*iTv^*iSfc*TfSEss 

ft, -t©BS»y-K©J^**lflcfev^T n—^^je»4S: 

[0 0 3 7] 4 0(03- ^"S^^HBP 4 b©Jg®tt|f!l-¥® 
Sr^bTfiy, ^>y5©j£ffiJ:y^Ui(5V^fli{C» 
10 6 i^tCJ^jastiTV^*. 

[0 0 3 8] t*ih«ffi4tt-5 I A>fXJf5-A/2 a& 

«A.tl£«TtC^aib'rifJ^&a»4 a&J&ftU't^ 

5. £©**^»4 a©J6ffit*¥StC3ft, 3--J-& 
IHSP4 b©jSlBttH-TOSjU«LTV^*. 

[0 0 3 9] i©«2^«lMlCfeV^Ttt, ¥«flsS§g© 

■jvybMwi^ommmz. ^m^n^t-it^vyh 

3&R©ffiSK:ieH"rs— fflS©^>^©^fi©JH*&i 
®^SBai4 a, ^jg#4 bT?g(tS3i:Te«"rsii: 
^-CS, /^^"©jlM^lciSi/a- h^©^&® 
20 ffi?&z.£tfBlffik:&2><, 

[0 0 4 0] i©|g2m6M^cfev^T^i, tfj*»i:3- 

§5. 3— *-gSBfflS4 b{Cinx.T, S>5VN«Z:tl 
{Cf^^-C BT^ttS^ 2 ©#Q© 1 ft V a LMffilC V ^T 

[0 04 1] EI 3 tt*»W»C3^*>6itm»#*«©il5 3 SI 

30 [0 04 2] - ©^ 3 HJSM^tuii©^ i HiSM 4: fait 

* s j&tt, >y ^ i <DMffitfm±mn% 4 (c«®$ 

V NT'Sffi L T ^ <5 & £ . ^3 S?JSM©¥#^ 

-ffitg^^StcML, (SKSSmfl:©jt#lS*<**fc«: 
[0 0 4 3] ftfe, i©a53SQi«tCfeV^-Ctt, 4 s ** 

«ty^±tc*fjha*iTv^*iiiiift«e«fctjf^2M« 

©s# $ m&iz itm 1 nifeM * ^ 2 sijfeM© *» 

©&ffiM"*-*«©tt^4K*#&ISi:fc6. 
[0 044] H4 tt*56B J gic^^S4 i ##:igS©S4 ^ 

[0045] ^©^4 mmmxit. ¥m&3- v^i^n 

6. ^©*S«gfigtt^5^xd<df ^SSTCDtt 1 *©^ 
>v ^ 1 #«FT bftV'» J; ^ «: J^RTf ft Wtitift 6 ft 

50 v\ 3©jg4^esi«"Tftt^#^y^i «fcy%)/hsft® 
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^ y F 3 b fctgttT £ < . WttBBH,* 2 - y 1 3 T'M 

[0046] ?^(c, c-r^m^^-oy&^e),, 17 >f^ 
lc±y, ^#^^yi^e>^'>yniSffl^> F3 b£ 

[0 04 7] rj4*ti£y?4 yfO)^ &lHlfH§ 4 (C J: 
t^A^ X*-;i/2 a&SW ^^©ffifCffWffi 

£lcL£©tt, M®*ttflBlfcfit©|S& &S^<i^fcftfB! 
jPii^s^T*, ?y5^x>i<^s/a^7 £ifcfiUlfBg4© 
«58^CDM{C J: S^^S^^H »J 
*?>T*&5o ^£±^©A>^i:b-C&:b*uT 
V**¥H#-;b-e#*.fe»£, ¥ffljK-;M10. 7 6m 
m{C*fU ^aMfc^'V^fflJSSliO. 3~0. 5mmT» 

&y, jK--n/«©i/2©«fflBffT»Hlii«ffi^ih"r*i 

;bg<Dl/2&S{£Sffl^i:#^ ¥ffl*-;i/©;*#:/ 
[0 0 4 8] s^A©ft Ay^r. -ffcfc*>¥ffl^-;utf 

MZ. #7Xi^i/l«7 h£fiMtffl§4 ©m»'ffi£_h 
tf S 3 t tt B G AS!*NMfc§61ttC H o T^tcM^T^ 

-So **JS«T»tti®@«K©fc«>, 

So itiJCfcU, BGAS^fl^Bfcv^iffclHBtt 

©&^*>©#|ga3n*gS. 

[0049] msiz^wizfrfr&^mfamnnmsm: 

(b) ttJSffiit'^S. 

[0050] jg 5 ^&w;t-£©£gff j&swsg 4 mmm 

tHtTftS^, # 5 * xtK* S/3S«t 7 (Cigtt & 
X*-;i/2 a©Jg#&3E3gbfc (0 5 (b) #M) . H 

j: y 3 o fe -e i*^ y ^ * y £ < -r * 

mmzfrx^t^ z.o>frib. mfl-mmztfyr-i y?n 

JgMT'^^A-f 2 a >y ^ 1 <fc y 
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ftffl T? S 6 © "C, Q F P #JCffiJ8 L T V * fc* y :/T*Ktt 
fb& B G AH4H!«*S«*<!S3rc * 
[00 5 i]f4 i m 5 Mfllttf* jhfWE 

<DT*¥mAy7(Dmn&mnitM±-?z>z.£t>*x*%2>, 

6£oT, itie»©««tCAtiK, ISK3S«J:©*«i: 

fclC ««ra©»>a-h&B&iL?-6£fc#T?&£©T*, 
»ffi©Af v *£S6 «TiBlc & 5 o 
[0 0 5 2] 

5f-^'JTi:. ««^BtilB-f 'J - Kfc 

-fam&pmim &m±-t iz mm -mm&mft 

S«©^2 ±®±©i^-©^:$ tc^S-T-SSfihlSfBI^, 
5 > K^«ff8H^W x*-;i/MP»S:l»v^Tt98Bnr8ltt 

j:y> ^©j;e)^ii*T@nfe^w#&tiSo 

[0 0 5 3] (1) A°vy>r-^S«ilLT. ^flBf^ 3 b 

-f-v- 1 ^^;i/*^©dp^yT^-y«:^fflLTfey, 

■So 

[0 0 54] (2) KlC«BfcLfegtffiT»»*TCP8ffi 
Srtf«-€-©**aMUT5fiBt^«z:i:#«T*S, 

l^v^©^?±fa (i) ©atesicin*., -jg©nxh^^> 
[0055] (3) ^^^^&^-;i/KftfBI(cj:y 

[0 0 5 6] (4) HIC, ^WtC^S^^Utt^ 

40 - )i FwiBff«!m£mifa&6i<n3m s -e©raiasBaJitt« 

v^si^:3&<^^!Iffi&^i|[«"t-s^^:*<^»s, -€-©«{»tt» 
^T-feSo r©*-;i/K«imcj:y^aJS&T-T»S) 

[0057] ( 5 ) m4uftK»R« stsasflKift * y 

<tSli^t, iSJIiMS * T-ffiM *Sffi iz «: S o 
[0®©fEPtfc8&t£] 

[H 1 ] #J8lfiK: J: ■&¥?*#$!«©* 1 HJSM©«JHS« 

^&siwi-*HT**y, (a) «¥mh, (b) itmm 
50 h, (c) (ijsss-efeSo 



(6) 



[B2j ^WB\z&&¥mmm<D?$2mmm(Dmmm 
«si»ist5Bre»y, (a) «™h, (b) it 

(a) (DII-IIiMLtHT®^SH"PfeS. 

siiSrsiwrsH^fey, (a) itm^m, (b) «j£s 

l a 



10 



10 



2 a TVW;*3ft—;i/ 

3 ffiKU-K 

3 a >f>^-U-K 
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